Effects of cholinergic blockade, adrenergic blockade and sympathetic denervation on gastrointestinal myoelectric activity in guinea pig.
Gastrointestinal myoelectric activity was recorded from conscious guinea pigs using sets of bipolar electrodes that had been surgically implanted onto the serosal surface of the gastric antrum or small intestine. The role of nerves in the control of the migrating myoelectric complex (MMC) was investigated using cholinergic and adrenergic receptor antagonists, guanethidine to block sympathetic transmission, reserpine to deplete intestinal monoamines and 6-hydroxydopamine (6-OHDA) to produce chemical sympathectomy and surgical sympathetic denervation of the stomach and small intestine. Subcutaneous infusion of hyoscine (1.0 or 3.0 mg/kg and 1.0 or 3.0 mg/kg/hr) blocked the initiation of phase 3 of the MMC. In the presence of hyoscine, intermittent electrical spiking comparable to that of phase 2 of the MMC was recorded. Hexamethonium infusion (3.0 or 10.0 mg/kg and 3.0 or 10.0 mg/kg/hr) also blocked the initiation of phase 3 and reduced the frequency of the intermittent spiking activity. Acute blockade of adrenergic receptors by simultaneous s.c. infusion of phentolamine and propranolol (1.0 mg/kg and 1.0 mg/kg/hr of each drug) did not alter the MMC, whereas infusion of guanethidine (3.75 or 7.5 mg/kg and 3.75 or 7.5 mg/kg/hr) increased the frequency of the MMC by significantly shortening the duration of phase 2. Sympathetic denervation of the stomach and small intestine did not block the MMC but decreased the cycle frequency by significantly prolonging the duration of phase 2. Chemical sympathectomy using 6-OHDA treatment (3 X 250 mg/kg s.c.) also did not abolish the MMC but decreased the frequency by increasing the duration of phase 2. Reserpine treatment (2.5 mg/kg s.c.) decreased the frequency of the MMC to a greater extent than that produced by 6-OHDA treatment. Histochemical and immunohistochemical evaluation of tissues taken from denervated, 6-OHDA- and reserpine-treated animals confirmed that surgical denervation removed sensory and adrenergic nerves to the stomach and small intestine, whereas chemical sympathectomy affected only adrenergic neurons. Reserpine treatment depleted norepinephrine from extrinsic adrenergic neurons and also depleted 5-hydroxytryptamine from intrinsic intestinal neurons. In the guinea pig, antral myoelectric activity is briefly inhibited during duodenal phase 3. Gastric inhibition persisted during duodenal phase 3 in surgically denervated animals, in 6-OHDA-treated animals and in animals treated acutely with guanethidine. These results indicate that extrinsic sensory and sympathetic nerves are not required for the initiation and propagation of the MMC in the guinea pig small intestine.(ABSTRACT TRUNCATED AT 400 WORDS)